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m m m 

■mm**, mm, parp mwmt uttffl^v^ ^ yv'—^mmm-M 

V V^^mmn$: mVkmWV $ rheumatoid arthritis : RA) &WMk%M 

#^-r^m-efo-5o RA (Dm^ti^xit cd mm$L<n&m, (2) mmmm^m 

fit. (3) *:<Dt&%kk l,X (Qm$&$fc^tf^f htlZ> (N. Engl. J. Med., 322, 1277-1289 

(i99o» o ^(Dtc^>mmmm(D Bmn, mmmm^w^n x x <9 &m 

*°!J (ADP-ll ^) ^ 7— if (Poly (ADP-ribose) polymerase : PARP) fi 

113 kDa <nmftmmX]bZ> 0 PARP O N Z> 2 ®J5t^ Zn7^ l/jf— • ^ 

^— 7 ft DNA #H<DtI^lg!§ C0^5.m<O H^h l/J? DNA h tf4 V * J —if I. 

II Sr-a y/^(;-3fy7^ KTr-^^^ V^-^ F (nicotinamide 

adenine dinucleoude : NAD) <D ADP- y *'-X^^MLi:v^< SJ&S: W] 5 
£P fe;frT^<5 0 ^<Dfc&iSjii!!& PARP (Dfemkltmmfa NAD ATP 
£itlBJ}S5E— tm< (J. Clin. Invest, 77, 1312-1330 (1986)) 0 

/S<^q^tbrv^„ ^(Diaw^tt, no. mtt^*, ^t^v'- f y b(-J;o 

T^CTt DNA SfJKD^S: PARP &WWi • fSteffc U ^/i^-fa^^lNfc^ 
■Cfe^) ^^^L^tLTV^?) (Proc. Natl. Acad. Sci. USA 93 1753-1758 (1996)) 0 iZfc 

parp ^^tt-fk^piw-rs r <t }c «t &m&fv'fflmmm&3&< mmztiz ^t^w 

bfrbf£oX\<^Z> (J. Exp. Med., 186, 1041-1049 (1997). Immunology, 93, 96-101 
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(1998)) „ 

ra ,it cu^t, mmmmx\$ft&mmm±m&%&^x^z>z. 1 (z. 

Rheumatol., 46, 227-232 (1987)) , WW&ZVAM+a N0 2 V ^"idM«*WlC«*n 
LWS^ (Ann. Rheum. Dis., 51, 1219-1222 (1992)) . **ff W«fc*IV^ DNA 
*©«*fl«tWn £ (Ann. Rheum. Dis., 51, 8-12 (1992)) , NAD 

/>L -CV^rt (Int. J. Clin. Pharm. Res., 14, 57-63 (1994)) PARP O 

^o-c; parp rb.«JH:ra =fettC«)fc-r5^&^A^*^ fc u-c^-cfc 

a***!^' 3 ***^* PARP |£^j55S,WO00/32579^fRJ£^£*VtV^ o 





fDXf^/xr/^ K-fa*ti?t. R 2 tt. H ; NR 26 R 27 Xl^^ySttfe^ 
,V ; CO-^oj-R 21 ; C0 2 R 21 ; m^M&iSfrX^X *> £V^~/HR 21 » C 3 . 7 > 

NRVt43~8l-TD^MLTU<, C M 7;V^X« 

^c H 7^i/y, co-(nh)o,k cQ2Xf4»^-e*s. *ttnb»^fc»^t 
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5 3~8Mi|^fnl (2) C^T/W^f CO-(NH) 0> i Xte: C0 2 <Di#-£\ 7 

^^kX^Ca-TV-^ nTVVdr/K (3) C s : 8 l^^m^^^-aN y^^K 

t>M^tt^ft5^t^I,U PARP ©i^f5^I©f^ f^^U<« 
tWcmb© lSX(i2S£Jl±?rt«7>t btttt^El, #{c PARP Pfi« 



£ ftx v ^x <b <£ v ^WlTjv-*- \s ^yjcm.^^ 
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i-) > 

-Y , -Y a -^-T?^*H**3fl«* -CO-CK ^-=aryS-C«^4aXV>-C% j:VNd. 8 

) 
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rry-^Sj ft, u 6 tsm 1 4^io#ii^S3^Ty-/'vs 

^-=3r-9-y*y/K 'fyWU^ ^t-^7/i)/K f7/U;K ?7i?7^ 

y /k y ^ y /k by 7/ y /k x b ? v* y /k y^y ^ — ;k -oy^f-^ 
— /k ^yy^^-y-y y /k ^yvv ^ *v v ;k ^vyf7y ^k^/ y =/k 

ar-7-y^y^/K ^y^r-y-y— y^/D- /K t 0 ay^;K t°^y 5?/K ^e/y 
y =/k s*=^k t7 y" V s?=/k << % V tvyy-/K 

7h7tKn77=/K rb7t Fat'7=;K ^n^r;=vK S?3*-3r y 8- 
Tif fc^>y o[3.2.1]^-y ^ V-3--^/K 9-7f Ify^ P[3.3.1]/ty3y/K 
t'vy n [3.2.1]^"^ ^y-6--f/K 7-7 IF n[2.2.1]— 7y y-2--f/K 2-7 U 8 h 

y a [3.3.1. l 3 ' 7 ]x^y-4-^7K l-T1ft^>^o [2.2.2]^"^ ^y-2-Y^K 1-Tif fcT 
n [2.2.2] ^-y ^v-3-fyv. 1 -7 if u [2.2.2]^-^ 3-71?;* tr 

o[5.5]!>yf77y-9-f/K 2-T-y i ^fc°n[4.5]^7Jy-8-f/y, 2-T"f*t°v[4A]S-f- 
>'-7-^/V^U?8-TiF^fc 0 n[4.5]7 ? 77>-2~</yS^^f £>*b5 = U < f£> 

t°y^/K t°y^^y=./K 7U/y ^-,k ^-^-y-y*y^K ^y^t x /y/K >a- 

W7/U/K f7 / y /VRlMy^^i^/Hf -Cfe5. 
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m*x&z&n<Di%mm^tf**ymxwi&istix\,^x^£ < , s xi4nm^ 

titti/ K^i^-^f i/ K^/& Lxt><£v\, n »f4, mm £ tlX v vr h £ < , 
;*fc°npt£^UXk£v^(;^y££^^£;ft3 1,3-^^ y ^ ^^<z> 

t°^^-/K t°7/P^-;K ^^yyy^K *^^7^K s-r-ftf 

v [3.2.1]^"^ 9-Tif tfv^ n[3.3.1]/-7-^-3--(VK 3-T*F\?^f 

n[3.2.1]^-^^^-6-^/K 7-Tif tTS^ u[22.l]^Zf? 1/-2-4 

a[3.3.1.13,7]T*2>^-4-J \-T^r\?^? U[2.2.2]st? # 1/-2-4 l-Tiftf^ 
n[2.2.2]^-^^^-3-^/K 1-T if t^i/^ n [2.2.2]^-^ 3-7f^ fc'n [5.5] 

£ ^-9— T /K 2-Tif^. t 0 a[4.5]^7J 2-7* f c [4.4] / "7^ 

JVJ&JJ- 8-Tif X t°C2 [4.5]^r# ^-2--f /V^Xfo 9 „ Ht-&l£ b < «fc°n y v?=vK 

tife&Tzmmi L &i%^^x»fo%^Tv : m^*:^-f 0 0y*.r*. i-fc o -<y v^wi-g- 

l£ftV^$ N 2-. 3-X«4-t°^y ^Hi-a^-rso 

rg^£;hxv^xt> £v^>^ pt^^/uj , rg-^$ixxv^x%iv^T y — /ki 
rs^^-^x^ ivw^n^^j (d^ottsg^^i Ltft mm, 

-c^omtykm^ so-d.20 mtTkmm, so 2 -c U2 o mtykmm, co-ci. 20 #Mb 

7jc^S, — rnfS, COzH. COO-C-20 ^-fbTK*^. CONH 2 . CONH-Ci. 6 77U 
=¥/K CONCCls T /V=¥/^) 2 .NHCO-Ci. 6 7* /V^VK NHC0 2 -Ci. 6 7/l^/KNHCONH 
-C,. 6 T/V^K NH 2 , NH-C,. 6 7/l^7K N(C,_ 6 7W3V1^ CN &lf> N0 2 b 

&&#£9»^;tx3Sx;fc£ (i^x\ rc^o^bTkfffSj tf*7Vv^/K t;v 
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RXf^T nliSratcgmS^* UTV NT «fc < x ^SmS <b bT£?lfc U < fix C M 
7Vl"*7K smjfls^ OH, 0-C M 7M;K SH, S-C M 7;V*^ SO— Ci^ T 
/V=3fVK SOi-Cj^ T/Vdr/K CO-CmT/^/K COiH*COO— Cm 7VV**7K CONH 2 , 
CONH-C M 7*"*VK CON(Ci^ T/V^7V) 2 . NHCO-C M T^^/K NHC0 2 -C,. 6 
T/V^r/K NHCONH— Ci-6 7/V=3f NH 2 , NH-C,. 6 T/l^/K N(C^ T/^^/V) 2 , 
a*&T*N02 3£a>fejfc3f$,k D3»R*tb«aEi?a>9 > f«m^£ 1 ~4fl*UTV^ 
T t> <t V n) 0 J;D#*b<tt % C,. 6 T/i^K V^n7;^/K TP-A', C^ T 
/v^w^-v^ c M 7^vy-7!J-;K xncz^, /Na^ytiil 
$ixfcC,. 6 T/V^/K OH, O-C^T^^r/K 0-^n7K/K 0-7!)-;K 
O-Cij.T^U^-^? P7/Vdr;K O-C^ TW^p- W^-T !J — /K S-Cm TVl^ 
/K S-^^nT^K S-7U-/K S-C w 7/^l'y-^B7A'^K S— 
Ci-eT/V^l^^-T P — /K CO-C M 7;V*;K CO-^^b7^;K CO-TP — 
CO-Q-6 T/V^r V zs-l/ $ nTJV^/V^ CO-Ci. 6 T ?\>*c Vls-T V — /K ^'Xp 
^g, CO2H, COO— ClsT^^/K CONH 2 , CONH-Ci. 6 T/V^r/K CONCC^T/V 
3r/K) 2 , NHCO-Ci^ 7Vl"¥/K NHC0 2 -C w T/V^r/K NHCONH-Ci* T/t^/K 
NH 2 , NH-Ci- 6 T/l^¥/K N(C H 7/l/^/V)2, CN &7J* N0 2 frt>t£%>& £ 0 3g£R£ 
nSSTfe?> 1>'^b7/V^K 7!J-/VM^foiSlt C w 7;^/V, ^ 
B^y, OH. 0-C M 7^A/ N SH, S-C,^ T/I^/K CO— C W T/V^r/K C0 2 H, 
COO-C,. 6 TVV^r/K NH 2 . NH-C.6 X/l^/K N(Ci. 6 7Vl"¥/U>^ CN N0 2 

C1.6 >^ dT/V^r/K 7D-/K Ci. 6 T/^=¥ Uls-T V — ^u^r^-, 

^B^t'iil^fc C M TVV^FVK OH. O-Cm T/l^/K O— 7!>— /K O- 
C w 7/^l^y-7<)-;K S-C!. 6 T/U^K S-7D-/K S-G w T/l"3r l/y-7 
/K CO-C M 7;l/^K CO-TP— /K — fnil N C0 2 H, COO-Ci-eT/V 
3f/K CONH 2 , CONH— C^T/W^K CON(C M T/U^/U^ NHCO— C w TA-^r/K 
NHC0 2 -C 1 - 6 T/V=3r/V. NH 2 , NH-C,^ T^V^/K N(d. 6 T/V=^/V) 2 , CN]&TJ?N0 2 

fi, C w 7^, ^n^y, OH, 0-C,. 6 TVl^/K S-C^ 7Vl"*/K CO-C,. 6 
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C0 2 H, COO-C^ T/Vdr/K NH 2 , NH-C,. 6 T ^dr/K N(d. 6 T/i^/V) 2 , 

7*/!^ A ^ t °n y i^/UXtt y Y 1 # C M T/Vdr Y 2 S 

>K gm £ *VC V J: V n T P -/UXttflflft $ tlX V NT £ V n-.^ a iSgc^b-^ 

v nt h £ vn 7 =. -/uXteWMZ fix v nt h J: V n^x o iS©jb^tfe «9 N 3E 
£b<W\ XS:^Y 3 ^^co^^)TfoO. 3Efc#4U<tt, (1) Y 2 *s o xtt S, 
J.oZ^«jftStbT^Tfc J;Vn^^-/k XU^Y 2 ^, J.o ZjjSflBftSttT 
VTt)iV^fft-.TD^l©-(^- cfe5o j. 9 jj^gj^ L< _ Y l -Y 2 -Y 3 -Z 
ftlk<D G #a»&atR£*L*£T?S>.5. 2-[I-(f I)fcXy ^y^^j^H^y^ 

: 2-7*y=¥^3i^/^ drv-^n tVK 4-7 ^ y ^v'T'gvK 6-7^ 

7 dp dr 2-(2- 7 a 7 x y df 5vK 3 -(2- 7;^n7x/^>) 
yn 4-(2-7/W-n 7x7 ^^)y^7K 2-(3-7/V^n 7 :n y ^^/K 

3-(3-7;Vtn7x7 ^i/^n tVK 4-(3-7;^D7x7 =¥v07*?vK 2-(4-7;V 
* 071 ^ 9vK 3-(4- 7 /V* u?^y^ *,y? p t °,K 4-(4- 7 /U^- n7x 
7 dp 2 -(2-7 nn7x7^ fX)^^/^ 3-(2-y n n 7 ^ y dp ^)^n fc° 

/Us 4-(2-y DP7x/ ^r^O^^K 3-(3-y nn7x / **/y7xi tVK 3-(4-? a 
n 7 ^ y ^ zyy? p tV K 3-(2-7* 0*7x7^f<>)7"u fcVK 3-(3-/p^7x7^ 
tVK 3-(4-^B*7xy *c^v f/K 3-(2- h JJ 7^*- a y. =?vV7^ y 
^ v-)7°d fcVK 3-(3- h y 7/^D^f/V7x7^->)/n hVK 3-(4- Ky 7/V;<J- 
o y 9vV7 m y df v")7°n fcVK 3-(2-->T 77x7^ tVK 3-(3->7 y 7 

" * y ^ ->)7d e/K 3-(4->T y 7 ^ y dr- ^)7°n fc°/K 3-(2-~ h a y ^ y df->) 
7°n t'/v > 3-(3-= fn7x7=¥ v-)y" a tVK 3-(4-- hn7x/ 3^)7* u f/K 

2- (2,4-i>7/V;*-p 7x7 3.(2,4-^7^0 7x7 ^ VjT'n fcVK 
4-(2,4-^77V^-p7 ^ y * vO^/K 3.(2,3-77/1^- a 7 * y df ^)y°n t'/K 

3- (2,5->?y 7V^|-n 7 ^ y ^yyfxi tW, 3-(2,6-77/K3-u 7x7df. */y?xi tVK 
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Z^A-\>y A^UfXi-y ^. J =^v\)7n t°/K3-(3,5-^7;VtD7x;^f->)/n t:VK 

3- (2,3-v^ PP7x/ drv^)^D tVK l-(2,<\-^ ? od7i 7 v07*n tVK 
S-C^-v 5 ^ nn7i/ v07°n tVK 3-(2,6-v>y do7i; =^ >07n £VK 
3.(3,4- v?^ p n 7 m / 3^7)7° n t°;V s 3-(3,5-v^ an7x;^)/a bT/K 

4- (^7* UV-l-^/^dr^^yK 4-(*7-7^ U^-2-y( /v^"drV)^/K 2-7 
^-/V^oi^/K 3-7ni-^^-^ci tVK ^x^^tT'f/K 2-(3-7m 
=-)V-\,2,A-Hr* J d- , J'T 7— /v-5-< /7)3^/K 3-(3-7 m—zW^-^lJ-^T y 
— /V-5--f /l")7* a t?/V % 4-(3- 7 3i — SU-l,2,4-3r*V- v 5 T y — ;V)79vK 

2- (5-7 a: —^--1,2,4-;^ if i?T y—A'-S-W /l^az^VK 3-(5 7 m 1,2,4-;^-^ 
5?T y — /V-3~-f /V)7n 4-(5-7 m^A- 1,2,4-^^1*" v?T 7— A--3--f 

/K 3-[3-(2-i? d p 7x^;U)-l,2,4-t^t^7/-;V-5-^/l']7 3 n kVK 3-[3-(3- 
7^^-n7^— ^)-l,2,4-^-^-^v ? Ty f — ^-5--f ^]t7°C3 fcVl/, 2-(2-7^^V^-df- 
-tf-y~,W-4-^,l/)nL=9^ 3-(2-7m=/l^=¥1f-y— /1^-4-f ;V)7d fcVK 4-(2-7 
3i — /i^^lf- 7 — /^-4-^ /7)75VK 2-(2- 7 m ~A-^7 y — /W4-f /V)^ 

3- (2-7 ^ — /V^T y"— )V)-fn fcVK 4-(2-7 m^/J^T 7— /WW ;V)-f 

;W5-^;U)/DtVK 4-(3-7 x 7 ^ t y"-;U-5-^ ;V)7Y^, 2-(5-7x- 

;Vft7x s y-2- tf/P):r.^yV, 3-(5-7x-;Vf t7xy-2--Y/l')7n t'/V, 4-(5- 
7 x^/Vf t7 x y-2--^ ;V)7'f 2-(5-7x=/H 7=^7— ?V~Z-^ jV)a^=f- 
/K 3-(5- 7x=/^ y^f-y— ;V-3-^;V)7n fcVK 4-(5-7x=yW 7^rt/" 
/V-3-Y yV)7^-/^7j?{3-[5-(4-y p n y ^ — A-)y 7 7-2-f ;v]7'n tVv-^o 
Jf&Wfc'&m^^ LWb-a^te:, 2-[l-(6-7^y ^7—3-7/1/) t°-<P 

5? V-4-7 ^]-lH--<^yV 5 ^V— A--4-# A-tf^l}- $ K. 2-{l-[2-(4-7 fr&v 7x7 
driy)^=^/V]t°-< JJ v5>--4— f /Pj-lH-^yy^ 5; 7* y — }V-A--fr \^^r $ K, 
2-{l-[4-(4-7/l-^- D7x/^ 7)7l?7KI tf-^ y '7 7-4--^ /W-lH-^777 5 /V 
-4-#yW#c3r1f-5 h\ 2-{l-[3-(3-7 x^/W-1,2,4-^"^ t v>7 y-^-5-f /V)7°o fcVT) 
k°-<y i^V-4-^^}-lH--?^yV ?yy— /^-4->b^^r-^5 K&t^ 2-{l-[2-(2-7x 
^yv^-dr -9- 7-^-/1^4.^ v>7-4~f 7V}-iH-^<7yV ^^y— 
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h&t;ir?> 0 £fc, *&w4\&m (i) n^#$zmm^*^-fz>*M&tf&v), 
m^ommm*?. *em, mm, zf^^^wt. -^n^gt 7 

UTIi, Prog. Med., 5, 2157-2161 (1985)^ rglgFoOBSSSj (j£MI#0, 
1990^) |g7# ^-KfH63-198fciaK(7>iKiS#»f bn5o 
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xmm^mmx^m, y.te%m^mmzmmcmk^mts:mKwzmx-x33< c 

Greene) HLWyy (P. G. M. Wuts) ^\ rprotective Groups in Organic Synthesis 

3 Kg, 1999^) j Kmrn^mmzmifz^tfrxz^ ^nk&rafe&wcj&cx 
mmt^m *m & - ^ a* x # § „ 

(10 «Tiasifg(^o-cM3t-e^6 0 
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(IV) 



NH 2 HO 



P 2 



(V) 



H (VI) W 

Site (&tfjKm) 



R1 ~CX^ X -®NH + L-Y^-Y 3 -^) 

h (id (in) 



H 2 N^O 



H . (I') 



lit 



H , (VIII) 



T 5 Kfb 

o. 



(IV) 2 ^ (vii) 

(ix) ( ni) 

M5VKRf* CN «0«r. L ttftttS*. P' ft H Xfi C M TV^/i^© CG 2 H 
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nfciVVT? K % y A^dMJ-j* eM^v^ i? h\ tMJ^^ F^yK, #y£ 
A tert-^ h^v- h\ *SMb:J- h U V A % *^-fb* 'J •> A, ^"7" b^A, 

-fbSJE&onrfe (^J^f4*0^b^#ls r^^b^s»fl£(* 4 #)j (#4Jfo 20 ^ n 1992 

^ % 300) ^lCfB*i<£>^fc) taoT©S^5. 

/v^Hb^Mi^^a^coNH 2 g--t^ifeprtg-efc-5 0 R a ds CO2H <o#-g\ 

^Wb^bTKiJfS, ^#^^b7K*0. :x~ 7vHg s dmf s dmscx fy^#o 
^K^i&t£fc»B£«K fg^giJ *J*/9xi^ ^^jvjjjvtit'M 5 K(DCC). 

*M VZfv 5 K(DEPC) % l-^5v^-3-(3->M t^^T ^//p tV^/V 

IfcWJ (#!l;ifc£ N N-t Kd^^VW5 K(HONSuX 1-t Ktz^rv-^i 
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§ 0 R^^/WJ^^^tvW^^K 7>C, r/>3- /Mfl, DMF N THF ^©KfSfc^ 

fiHfeJ&jffiKtf^fcttlSSjtttf, MTSStafBTF, 7>-«7 
i:RJ(fi:**T3R3tTt<5. R a ^ CN <7^§£- N AptK^^J; «^CONH 2 S^ X 
W: CO z H Sr— Sjgft So C*Lfe©^mibOfb#4b«>*HfeJcd3V>Tt) 

fcffc^(vin)&swfcKjs&fc:ttu ^TO^(iOSr#3^^?fcs„ i*k *ra# 
(vni) ^w^-r, 75 K^^^^c»^^^b^Sco^{-#u-c i fc^^jt:'a-^ 

(i) 7^ K-fk 

K/&«> ^^-fb7j<*», tVH®. ^n^>-fb^b7Kmii. DMF, DMSO 
m(DBLjfc\Z.7fW;&tefem*P, DCC % DIPC. WSC V CDI m<D^^k i^iaoTft 
^HONSu, HOBt^^p^JcD^ET. 4b^(IV) i >{fc^(VII) £ ^r^^/PfoS 
V^(i— ^r^pJi^V^. - 7 8°C~0°CO^*PT. ^£|rF7?/S^&T, i^TJ 

if <z>3i#<E>3i;*-7VV ; ^ h\ ^^a^-f KO^^-f K ; tT^ K ; p-— 

Fd7i/ — 7Wft if» 7 31 y —JV^W^m*? HONSvu HOBt fON-t: K n 3r vVWfc 

V^?T /W^7Vrc * yvV-^ tV< P ^ K^ifi £ -*T# *L 6 ^Sffl&k 

*mt£ b*<Dm&mm7kimm-z>mmx%z 0 
(2) 
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5j&K%&mutok&m. ^w^tmibTkmrn, ^-T^mm^^^mm. 

KJfefcfi^£<o&#tetti-£fc»c^ U3K3gT?#5. ^*»0V)» US5380719 4gfcfB« 

R b j-yg^fb P 1 OOC R b P 1 OOC R b 

(X) R P 1 OOC-CH;P(OR d ) 2 (XII) R (XIII) 

(XI) 

(Sfc'fs R b «-A'-P 2 X^C M T/^^^-A'-P 2 . R c ft H C,^ T/V^/K ifcV^ 
R b t R c ^t6Wft-<$^^oT^t LT-A'-P 2 ^^ R d «C^T/V 

IP*>, ^ ai-tl^X (Horner-Emmons) JxJ&^eo Wittig t> 

sfeV^tt:. rfrggCD h d tV >(XP/a)X^^^f&(L.-¥. Tietze, T. Eicher ^ ffiMt 
— . /hffiJKEHSB fR. 487-489)KlSB4fetf>;frifct TO©*-&{- ±oT^$ 

JxS-fb^SrlSeH-tU-C. {b^(V)Xtt(lX)icM^-|-5^^paVe). (XWf)^ 
(XIVg)^^T'#S 0 
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Me Me Me Me 

/ / / ✓ 

^— ^ ^TSjt MykftM^ ^-^Mt 

°0ava) NC (xivb) hooc (xivc) p 1 ooc ^ 

H P 2 f 

p1 ° OC /™n p1 ° oc HOOC 

^ (XIVg) 

AfltftfclH: Synthetic Communication 25(6), 787-793 (1995){C|BS<^^-jfe^^fe^fetL 

s ^/Wfc3m^X7vWb£tJ&K: J; 19 , Y 2 ^ so Xtt so 2 Trfc 

S ttmtlrZ Z.kK£<0 ^ti^ftmg, {cMit~e# 3 0 * fc % z _L{;i«* © 

Sf^t n y Kf©*;V/Syiii#: t ©Hh^ (J. Med. Chem. 29, 2174-2183 

(1986)) 3r3v-y-y—/vmmw}-i2-^n<y h^mm-fctT^ Ffi^-^os 

ffe (J. Med. Chem. 39, 237-245 (1996)) $tC£9 N ^yt^t^i»l,3-i? 

hVJI^ffci: k Ko^fW^yt©^ (J.Med. Chem. 31, 1659-1664(1988)) 
s£V Mi- h V -> YWmW imv ^St^flc £ © 1,3-^^^PH^ (J. Med. 

Chem. 10,411-418(1967)) IgfdJ;^ ^ — /Vffi*#:te 2-^ a h t ^ 

$-T^ KBift©^ (Gazz. Chim. Ital. 92, 1084-1092(1962)) ^{dj; ^ W % 

-/^mwm^4 ?f-F», 2-t Kp^f^ hyiW/yt^r©^ 

(J. Med. Chem. 43, 1071-1084(2000)) <£ 9 Miti"^ £. t &X*% -5 0 

* fc, R 2a xra: R 2b (D-^immrju^x-h?>^m^mts ±m*mmw\ 

(vi)Xf±(vni). ifcvM±3§Wfci^( 1 ')(-*5Vnt, T/i-^wt:^^#-rc: t tc± 9 
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mm, nmn, mm. mm, m&it, mm, ^p•7^^77 
^ -^n<Dik^%hft*mm vxn ?^t&x$z> a 

flails mm&, w&m) , sbmes m^.n. lmmmmm , 
E&jk¥fmffimmi£ft?mi& m^-i, -t^mm, mm&mm <D^m-^ 

1 . mmmM parp is^^Mj^tsifc an vitro) 

1 ) nmik&m$ffiM(Dm&%:, 82.5 mM h y ^-HCl (pH 8.0). 50 mM mtt) y !> 
A. 10 mM^tS-v^-^V^^. 5 mMv'f^W f^K 100 m g/ml k X f V, 
26 nM 3 H-NAD feit/ 0.06 unit t: PARP £"a* t"C V^SJEfcift't'-C 

25°C. 3B#F^^^-frfc 0 

2) 100mM==i^^T^ K^^O-T^r 9 ^/&<£#ir: £-ti;7t 0 

3 ) SJ^I^^ 0.5 mg 3tW £ ^ IgG fei^fig'^M SPA If— X t £ it Top count 
p° 0 ^. Packard *±) K X V ^Sft^rUJ^ Lfc e 

4) ICsott PARP c7} ADP-ribose M^mfe^ 50%m^-r ^^t^Mm t Lt 
HJfeflU* 6 2, 7 2, 7 7SlU?8 8}CfB«4<D<b^f^ -ttbWl6, 23 % 17. 
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162£t>*8.3 nMcDICso^L-fco 

2. *JBMS* PARP a*fflH4iWXaK* (in vitro) 

1 ) J774.1 WHU-v ? v 7 7 — -J'mmW) % 25 mM HEPES 33 £ Xf- 10% 
^rJfelJllhm^ DMEM igifetCT 5 x 10 5 M/ml \Z.M& 37^, 5%C0 2 ^^#T"C 
24 f%mi%m VtCo 

2) Wft^b-S*l4 28 mMi^b;*/ V 28 mMlftt h V V^, 2 mM${^^ 
^ > r> A „ 0.01 % b =. XRT* 26 dM 3 H-NAD Sr^tf 56 mM HEPES (pH 7.5)^^ 

3) DMEM*&fi6^_hfBRJfe«SKtiBlftU 37°C. 5%C02##T"C 15#J&*Ufco 

4) £BJIS£^5% ^onB^fCft^t, 2%SDS. 0.1M NaOH tC J: t> 

5) ICsott PARP CD ADP-ribose M^k^'l* £ 50%|fiW?-51**Mb£*«W; t LT 

HWl, 6 2, 7 2, 7 7&T*8 8 fcfBfcO-ffrfrfllli, ^fr^tM^ 47 N 5.1. 
1025. 0*6.1 nM^ICso^r^Lfc 

3. ^^lymmmm^: (mvivo) 

1) 6—8 ®^£f£;|4Balb/c (0*^— /U^y^— ) SrH^fcffcUTCo 

2) v!>^tt^»B^J;t)il gfcgfck^Uto 

3 ) ^g-f^k-g-^ {* 0.5%p< ^vv-fe u — ^ k: t mm fe 5 v > fi^j§? u 7c„ 

4 ) #s*iMb^&&i»&&^H^^&ji^ Baib/ C ^^{c^fa^at *s «t 5 

5 mi/kg jcr«PS#bfco l*ttfcitJW!^J«#fcHti^-e*>« 0.5%^ TvVfc 

5) if-Y^eifV (Sigma) fi^Sl^^TklCt •? 0.5mg/ml ^S^M'ISU <ffc-£ 

fe©gnS4t^l^lc l ml/mouse ufc &te*frfi&?£K:tt£«4fe!fok 

Sr 1 ml/mouse tCTj«KrtS-^Ufc„ 

6 ) if-f ^i^vfe^ 4 B^tttC^ ^©JKtefc 5 ml <£> 0A%^< V >"gWr£J9fc 
itoKfcX»fei*UJIWfirt«)«W!aS:llI«R Lfc. 

7) HIJ1X UfcMifcte Celltak OSM, 0*3fe«) tCTilJ^Lfco 

8) ED30 ttlP-f ^tlf^fcioTWffiJcaSHbfcJMuaSfc* 30%WW"t-5l*fWbfi* 
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4. (in vivo) 

1) 3mg/ml £ i/Um^V— #1/ (n7^-^yf§^) 8 ml t IwlfiO FCA (Freund 
complete adjuvant H37 Ra> DIFCO Laboratories) ^H-^-^Js-d-L. DBA/1 J ^ >> 
^ (B^ft-^y/^) IWl^lu lOOMl-fo^UT^o 

2) 21 B«, JilBt^^^ilM-SL-TCo 

3) iliP^B ^ OBBiU l 5BKIK: 2 mofiJ-a-e^Sjoit/^ro^^^^ 
T£$J£Lfc 0 MSn^^T^^TOip^^b^Co -T&:b^ 0 liEf , 1 fi 

4) ^^b^^0.5%^^ir/l-a— *%m&t UX N K 3. 10 *5«fct£ 30 mg/5 ml 
<0«T*M*§U 5 ml/kg C7}^*t-T 1 B 1 IU/SpS^-^21 0g*-ef?ofc o 

mm$&vmm$mmKtemmx*ibz> 0.5%^ f/^D-^^smi^gicxs^t 

5) mmzm^mBrnzmtt itwt*tw- sj^*^t®« (Auc:ar ea 

under the curve) £ LTt U tc Q mM£i* =• T B8 L-T « steel ftt^Urt- 
11 L-Tfi Dunnett l&^fTV > p m& 0.05 &lT©iJ^^Wf <t L-fc Q 

±fB^J;'9. *^0J^^ttPARPPl#^^^-b, PARP(D^#-t-a^,#^>^ 

^mit^m (i) x«-e<^MMW^t^#$tt#s^:«5oimxii2@^_h^^- 
m&mmms iwt#i, m.Amm^ =t p ^^^irn^mxh^ x 

ctV\ 
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<DXotmmk n-mk mm®, ^mn. mmm&^Lx^xtxw 

ioj;5*»*fta, SbWKrtSW* KjJBSO x W N 

U—mMr, i*J&|^A:M££JB^T&-%.&*L3. 
a#»PS4h©»^, lPoMit #*^^o.ooi~ioomg/k g , 

< tt o.i~io mg/kg #»ST*> D % n ixSr l tUTfe^v^i 2 ~ 4 ®^rtTft#-r« 0 
M?S!-5-£;h,5»£-f±, 1 0©^itt, M^fcO ^] 0.0001 tf>£> lOmg^cg^jSS 
T\ 1 B 1 ®~»lHliC^tTfe#i--5 0 HttrtS#©*^fa s 1 So&^if^ 
^m^fct)^0.0001~10mg^g^3g^T% 1 B 1 E-a*|H»!:5>ltT«#-#-S. * 
7c, feitelg&iJt LTtt, teM^fc «?$J 0.001~100mg/kg ^101 m-^&&.m£.&ft 
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2,3- v^T 5: J ^M^Wt^-f-J^^^T^ (293 g)<D DMF (500 ml)^^(C 1-tert-^ b 
^ri^/WjwVfc^y i^^-4-^/U^>m (40.0 g) N WSC-HC1 (40.0 g^t/HOBt (1.5 

ft. ^TttS/l »«t*«*U MO 2-T^/-3-[(l-tert-^h^^/W^ 
/vt'^y 5?y-4-*/v#=^)7$ /]S.lf^^^^r^ (56.9 g)5r&fc. 

sto&eftg (6oo mi)jc^»u % 120^^1 mmtofrnft^fro mj&m*mm&* n 

2-(l-tert-:/ h^^^yv^^/^f^y s?v-4-< /V)-lH-^<W-f 5; ^y*— yV-4-^/V-^ 
b (27.5 g)£#7c Q 

2-(i-tert-y /i-t°-<y ^^--r/^-iH-^vyv ^ ^y— 

- h (27.5 g)<D^ y — ,v (400 ml)$§^{£ 1M itf&fcf- V V V A 
(250ml)SriDx., 50°CT3 R#IKH*#Lfco RJfcafcSrfcWEftSS^ 1M i&^S: 
*P;U WttlLfclSS&igSu TR^UT. 2-(l-tert-^hdrV^/V7}?-^t°-<y v?^-4- 

^jv-ym-^isyj s; ^y— /v^-^/i-^ ^i? (23.3 g)£#fc 0 

2-(l-tert-7' 1 ' h ^S^/V/jf^/Wt^ y ^-4-^ ^-lH-^W-f $ tf^f— jVA-il )V 
tfl/Wt (23.2 g)<75 THF (300 ml)SS»?Rfc CDI (16.2 g)£rJnx^i&T 3 flfc# bfc„ 
KJ5S^TV^e-^T^fPOTHF(200ml)^riJD^ ^i&T— ^tiJH^Ufc. 

ft*. SI%®*UT, tert-^/V 4-(4-^/W<^^/U-lH--<^yV ^ 
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-4-^-lH-O^ 5 ^y^-4-*^*lM K-2M) 7;^n^t (15 1 g ) 

1 1 mm^mx^mm i 5 ~ 8 <oo&m*. mmm 2 1 m 

m<D*m-X^M 9-12 <OflS#** % 3 £ IU#O^X»#%^ 13-16 

mmmi 

^v-4-^. 1H -^y.f 5 ^y-^-*,v*^ 5 K • 2 h y 7 >u*n 

IHft* (710 mgX «4.7/Pt n 7x; WWB§ K (310 mg X «** J, * 
A (1-4 g), a*fc#j>*.* (129mg)Si;DMF(10 m l) ? ) l |^^ igT _ mL 

K (519 mg)*#fc. fcfeftfcfc 
(SWntf^^A^t, 4M mbTfcm/^^^/^ (4 ml)*** 
fc 0 ^*MMIiLT^CfcM B B B *SM B B B (=^y^-7k)UT, 2-{l-[4-(4-7 
^n7xy^ W/1/]t xy ^v-4-^HH-^y y^ - ^-yi^-j^tf* 
f"^ K • 2*£l£J£r (200mg)*#fc (^^ )o 



I#U2 



(86 ° m8X K (1.1 g)> m (5ml)Ml^ BB x 

* f (15 ml) H^lc h y r -fe h vm+yyvj, (1. 10 g) M x., 2 0 
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a - ^ * y — /wefifcK u 2-[i-(^^- -7 it /vy ^/u) tv< y ^ 7V]-m- 

^y/-f 5^/^-4-^;W*^t5 K (95 mg)£#7c 0 &b1MtA\&m* * 9 S — 
M^mm^s (30 mg)^Ptfco 4CfciitS»* (2-^°o^/^)b 

T\ 2-[l-(^^-7 a: ^-2-^71^^ ^VW) t°^< U v^-4-^ 7V]-1H-^^^^ 5 PS^fVA- 
#/U7$*y-% K • 1/2 (108mg)£r#7e 

2-{l-[4-(2--<^^/^^v/7^7 ^^f;V]tXJ) 7V}-lH-^>-^-f 5 

#-/—jUA-1l frlZ*? 1 * $ K (344 mg), * 9 J ~7V (15 ml).Rtf \Q%;<? ? 
3tt (90 mg)S^?r, 7jcm#ffl^.T, iITT?-«il^Ufe. KJ&ft#4fe 

^y-Zl'K'ilb 2-{l-[4-(2-t Kn ^r'szr^J **/yf^-jv\y: *<V & is -4-4 
/V>-lH--<^y>f 7V-4-*/1^7K=ar-9-5 K (254 mg)£r#7c 0 ^htlt^t^^ 

J— /Wc$£$?U 4M ^'ftaklft/'g^^^M^ (4 ml)^Dx.7c 0 ?gg£3r^J3E 
»iHlU-C^bfc3|gS«:S^ (^^y-7V-7K)UT, 2-{l-[4-(2-fc Raarv^^/ 

(244 mg)3r#fc (^fe^*)o 
*060!l 1 £ P^O^ScTf&fBS 2-6 4-106 <Dft&m*. MM 

®i2t mmoy^m-^mm 6 \^-rmmm 107 1 0 8 <o\\^m^^. ufc 0 

&fc^-t-|B&-)§-£J|§1^5. Rex : ###ij#-5|- s Ex : £|Jfc0!l##s Cmpd : 
Me : ^ ^vK Et : 3£?vK Pr : l-7°n fcVK iPr : 2-^a f/K tBu : tert- 
Boc : tBu-O-CCK Ac : Tlr^K Ph : 7^n— 7K Bn : ^JXv^/K cHex : 
a^^rv-/K Ad : l-T^^^^vK INaph : 1-^7^7U > 2Naph : 2-"?*:73vK 
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2Thi : 2-^-,K 3Thi : 3-^=.;K 2Py : 3Py-; 3- try i^/K 4Py : 

4-tf y s?/u, Dat : Mfc*^-* (F : FAB-MSfCM+H)*] ; EI : EI-MS(K> ; ES: 
ESI-MSKM+H) 4 ] ; NMR : DMSO-d 6 ef» CD 'HNMR »C*Jtf<5 5 (ppm)) ; Sal : ifi (gffl : 
7 V -ft ; HC1 : mmL ; Fu : 7-r,l>m$. ; £fc^f2II/&#Oifc^£^U 09*.tf % 
2HC1 tt-^gfttt[S:5ft^i-5. ) Sr^n^n^-f. £fc s «&£©1l&©Sc^W:g& 

^ 2,4-F 2 -Ph « 2,4-^7/V^- n 7 i ~/U&7r;~t 0 

mi 



UCV(CH 2 ) m -0 

H 



Rex 


R a 


m 


A 


Dat 


Rex 


R a 


m 


A 


Dat 


1 




• n 


V, N dOC 


v. 360 


11 


C0 2 H 


3 


/ — \ 
— (^^N-Boc 




2 


COrH 


n 


V N DOC 


r : 346 


12 


C0 2 H 


0 


^Boc 

M 




3 


CONH 2 


0 


— ^Jsi-Boc 


F: 360 


13 


CONH 2 


1 


— (^\-Boc 




4 


CONH 2 


0 




F: 245 


14 


CONH 2 


2 


— (^\-Boc 




5 


C0 2 Me 


1 


— (^Vboc 


F:374 


15 


CONH 2 


3 


— <( Wboc 




6 


C0 2 Me 


2 


— (^N-Boc 


F:388 


16 


CONH 2 


0 


^Boc 




7 


C0 2 Me 


3 


— <^N-Boc 


F: 402 


17 


CONH 2 


1 






8 


C0 2 Me 


0 


^Boc 
M 

^\ 


F: 386 


18 


CONH 2 


2 






9 


C0 2 H 


1 


— <^N-Boc 




19 1 


CONH 2 


3 






10 


CO z H 


2 


— <^N-Boc 




20 < 

... 


30NH 2 


0 




F: 271 
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CONH 2 

^V<3n-(ch 2 )-o-y 3 -z 

H 



Ex 


n 


-Y 3 -Z 


Sal 


Dat 


1 


4 


-(4-F-Ph) 


2HC1 


F: 41 1 ; NMR: 1.72-1.98 (4H, m), 2.24-2.40 (4H, m), 
3.02-3.20 (3H, m), 3.32 (1H, m),3.55 (1H, m),3.66 
(2H, d, J=11.7 Hz), 3.99 (2H, t, J=6.1 Hz), 6.94-7.00 
(2H, m), 7.08-7.17 (2H, m), 7.52 (1H, t, J=73 Hz), 
7.83 (1H, brs), 7.90 (1H, a, J— 7.8 riz), 5.U1 (1H, a, 
J=7.8 Hz), 8.67 (1H, brs), 10.86 (1H, brs) 


3 


4 


-(2-OH-Ph) 


2HC1 


F: 409 ; NMR: 1.72-2.01 (4H, m), 2.24-2.42 (4H, rn), 
3.02-3.22 (3H, m), 3.33 (1H, m),3.51 (1H, m),3.67 
(2H, d, J=l 1.8 Hz), 3.99 (2H, t, J=6.1 Hz), 6.70-6.86 
(3H, m), 6.93 (1H, dd, J=7.3, 2.0 Hz), 7.52 (1H, t, 

T *7 O T T \ T OO /ITT t_ NT f\ f /"ITT J T *7 /I T T "S 

J=7.3 Hz), 7.83 (1H, brs), 7.91 (1H, a, J=7.4 Hz), 
8.01 (1H, d, J=7.8 Hz), 8.67 (1H, brs), 10.77 (1H, 
brs) 


4 


3 


-Ph 




F: 379 ; NMR: 1.81-2.14 (6H, m), 2.48 (2H, t, J=6.8 
Hz), 2.88-3.02 (3H, m) 5 3.32 (2H, s), 4:02 (2H, t, 
J=6.4 Hz), 6.89-6.96 (3H, m), 7.21-7.25 (3H, m), 
7.59-7.68 (2H, m), 7.80 (lH, a, J = 7.3 Hz), 9.33 
(lH,s), l2.7(lH,s) 


5 


3 


-(2-CI-Ph) 




F: 413 ; NMR: 1.81-2.12 (8H, m), 2.50 (2H, t, J=7.3 
Hz), 2.90-3. 01 (3H, m), 4. II (2H, t, J=6.3 Hz), 6.95 
(lH, dt, J=l.5, 7.9 Hz), 7.15 (lH, d, J=7.9 Hz), 
7 25-7 32 f2H m\ 7 42 flH dd J=l 5 7 9 Hz") 7 64 
(1H, d, J=7.3 Hz), 7.70 (1H, brs), 7.84 (1H, d, J=7.3 
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